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m m # 

s^it$nt^§ (#wbs6 4-4 4 o i o^'&m&m . 

(FE P) ©IR^^«$nfc^«»jSE*^««fc^bT»K&^ 
f£b, tOIIIIXV^ hWy Mb*T5;fr8c 1 - 1 5 0 7 9 

StiLfct, MUTXl/^hl/^hftfSM (#12 0 0 0 -1 
1 5 8 9 5^&?g#HiD ^%li$nx^S. 
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^^bj«, yymmm&'Stxmmftixu? buy hi»Moi> 
5 mmy ymm%tfs m^v^b^yjv^ujL^uy^^^mm^^u 
2 buy b%mn*mfe-rz> 0 

bvy bmwn&mmvt£Mm&x.ui7 buy htjoi, mmyym 
mm&, ^'K^ u 7- b ?y )i3-ux.^u>-v$>z>mm®L^ut7 buy b 
io zmm-rzo 

v? bvy hT^ox, mmmmyj #'jfh77;vtui? 
u>&&&, rnmmmy j )v&(Dfrm<D7kmmMfi&, 1 1 o° ktt 

v^hw>y hT^^T, mummy ^ ;pa^ ^ufh^yj^Di? 

20 

So 
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5 (mmmm 1 ) 

&mw<Dmm®i^u? buy bmun<D~wm, y ymmm^tsm 
itt^i/^ huy hmttm-v&v, ±myymmm^^x^^^j^b 

77WDI^l/> (IttPTFE) ^fflVife^CDT^^o 
#M^%^.e>n^>o HWJfb77Mni5 : I/> (^PTFE 

JPX^F(D^-r F0%4fe^<, £fc^<ZMb^tl|jt£ LTli^ftS 

20 mm-v^mmo b ? y y'^&^uw^n, mm-vomm^m^m 
&it\ 3lv?yvv hmmnthxy ymmm*m^z>zLtiz&v), 
x.u? buy b<Dyu*><\d v^-^^mr^nr, x.u?b 

(«3 2 4t;) tt, tt*W&:7y£;#flrT?fcS#*PTFE©jtt 
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M <&3 3 or) tmmc-e&z. ^n^cko, inx;&^3 o ot 

gIC)5:§MEMS (Micro Electro Mechanic 
al S y s t em s ) &ffi&m^T*V( ? PtfO^SrSliii-e^So 
Sfc, ±f3^'l£P TF EteU 7h77J^DIfl/>9 9. 0-9 9 
5 . 9 9 9 : EJl/%t, A^7MOk'-JVx-fJH. 0-0. 0 0 1 =E 

l3»PTFEtl fh77J^DX5 1 l/>9 9. 5- 9 9. 9 9 ^ 

% a° — ^;i/^-n bf-;i/x— o . 5~o. o l ^e;i/% 

10 v>\-n-y )]/-*x3 x;i,x~er;V£±fBf£fflftT^S<£-£it-& £ tfc 
«fc 0 » PTFE(D^-x^i[iA-7J^uk*x;i/x-fMWWI: 

s^ 

n-y)\,*u ifx^x-^wo. o o i ^wxfcTiaafciiejfc^ 

15 PTFEtR«©W^4i; t l. 0^%^5i:i^t<|TLT 

±iE»^i4xi/^ hi/y MB$m©im^fcju 2. lp^m 

*&m<Dffli&fe3LU9 hUy h<D— M«> 
25 ±tB»8&ttXU-2? hky hfflWSiagLfcfe©T^5, ^ftPTFE 
§xi^ M/y hffl*r^fcffiViSdifc«fcD, iSi&ffilfc&frSxi^ b 
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2 bVy h£*i&Ti*So 

o 

5~4 0 0 ^m, $?£L<tel 0~5 0 um7:$>Z> 0 

ar, xi/^ buy ho^fczmiftv-D^, x.vz bvy boimmit. /h 
10 u >#ib, fn5^y*$nfc&«fe«k 

15 $ £K:fctJniB»&H£xl^ bUy b mttW £0&m&& &< 

<Dmm\z, ±&mm&x.]si7 bvy bmw&frbtsizy * jvazmv^ 
<D5?,, iumu*-)vm\z&mm&&ifev, iamm&mtsfc^u-jimiz 
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IB 7^ ;PA*Jf XU, ±8H^JR«t±SB7xf ;i/Afc©S«I^WS 1 ~ 3 
1-2 OmmfclfUWl/, ±fB^M1S t ±IB7 ;i/A L £ 

e t ic «t 0 * ist®tit:ff p t f e ^tsmmm &mf&-?& z\ t 

10 !5tTf §. 

<5 o 

15 ■frftmomm'&x.Vir bUy b&m^Z>Z.£\z&r), 

20 (^MAl) 

ff£ 2 5 Atm<D^f£P T F E7^jI/A^Ik^ hki/ hfflffltbt 
Spfltbfc. ^©»PTFE7^M(t 9 9. 9 % (D^ b 9 7 )V 

□ V > t , o. i^;i/%o/i-7;i/tnynt!;nf^^x-f;i/ 

25 $0. 2mm©t«t§jflin-;^ffi^Tiffif b, 15 0 cm, 
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o ^JE^fte, 3 4 O'C, EE1J 0 . 5MPaTffofc. 

Elite, *^Jg^lT^MbfeXl/^ hUy hom^MT&Zo *mffi. 
M<D2LU? hUy hi 1U, ^ttPTFE^^57^J^ 1 2 tmm 

ti 3 i^jE*^nx^^$nTv^o 

5 (Jt«09Al) 

Bm«xa^©j?$ 2 5 Aim©7tN^EP TF E 7j )VA "9 2 0 - UL 

J»£0. 2mm©3ttffl«££;ln]fS&n — ;i>£m>T&JBE3*b^ HiSMA 1 

10 J£MU, 4 0^, JBETJO . 5MPaTfrofco 

(lt3£MA2) 

y^ + >lH%hig<DS#* 15 0 g/m 2 , JP£ 1 2 0 fiuKD^^P 
TFE^fi^XW hl/^/ hffl^tbTMUfc. iODPTFE^ 
fgfe*£, J?£0. 2mm©^^^$rJp^p-;i / ^ffiViT^ffi*L, H 
15 MMA 1 £: |wj it £ bTlt$£#iJA 2 ©11/^7 hi/ y V £f£i£ 

hfc 0 m)£Mfe, fiS3 6 0t;, BE7J0. 6MPaTfr^feo 
(it^MA3) 

^Mfb^XHttacDff $ 2 5 /imO/^tPTFE "MS F — 

100" Sll/^M/y hJB*ttt£ LT^^ibfeo :©PTFE7^J1/ 
20 At, I$0. 2mm<Dj|®3«££;{rtD-;i/£^Ti&BH*U mffi 
MAI tmU(D±^ $ iC^D^rbT Jttfcfll A 3011/^ h 
fee i&J£*teU Ig3 4 0t;, JE7J0. 5MPatfroL 
(ft§£#lJA4) 

25 ^;V^-D^ntf (FEP) y J "NF- 0 0 2 5" £ 
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(it^MA5) 

5 ^-T 3r>XH#:®[(Z)J¥$ 2 5 MmCDf h y 7^tDI^l/> ( 9 7 E 
PFA) y^)Vh. "AF- 0 0 2 5" ^Il/^^y hiWtlTf 

10 ©Xl^ hUy hMUc ^JBE*te, M«3 4 0 "C, fib* 0. 5M 
P a.Xff~ofc e 
(mffiMA2) 

mmmA 1 tmmzvxmmmA 2 ©ii/^ buy hs^iifc. 

15 (it^MA6) 

SttHSiCf^T, mtSO. 2mm0XT>I/XiS$ffl^fcfiimt 
MA 1 ^IWI^^bTltgi^JA 6 OIl/^ M/*/ h^iSbfc. 
(it$£MA7) 

20 it^MA 2 tl^KLT A 7 <DXl^ h Vv b£f£§£bfc 0 

(Jt^^jA 8) 

Hg^fc^T, »2 0. 2mm0Xf>l/7W5f^fc^(t 
it^MA 3 il^KbTittSMA 8 ©X^i/ Mxy h^bfc. 
(WJA9) 

25 MmWztt%.T. 0 . 2mm©Xf>^iIS^^^TOt 
J£ig£MA4 tl^KbTJtil&MA 9 ©Xl/^ hlxy h^iLfc. 
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(ittfcMA 1 0) 

ik&MA 5 ilSJittCbTJt^MA 1 00X1/^ hl/y h^glfc, 

in&CHIMAl, A2> tb^MA 1 ~A 1 0 bU 

5 ^/h^fflv^T, mj£mi>rcx.u? buy bmumomts, ^<Dmmnts 
JLU? buy bmu^(Dm^^, T-r ^d^-^-^i^txi/^ h 

©S®a^«> /hCT^BIflOtfflt^tl- " S E - 3 5 0 0 " ^ffl^T 

10 }l!]^Lfco 

©i£^<D^®«^:^T r e k #:M<£>^®«Hftif "model 3 4 4" 
fcT$!)5£Lfco lUt, 2 7 0 < CSfc«3 0 O'CfcT 1 OftmUmVtc 

15 ^(Dmmn^L^mwz^xiMMvr^o fit, ii/^h^7h^ 

M«L<;fcm^©^®m#:£^*P ( 1 0 0 %) tit, 2 7 0'C££:te 

3 o ot-ei o^r H i^jfb^m©^M«fi^^-<D^M<ii (%) tutt 

20 J£$£#IA 1 ~A 5 <DiMi8£m#^£?&S£<7>lS#£^Ufco 



25 
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(*1> 







a a <* 


9 7 fi V "7* 


o U u C 




(Mm) 


R a 


R a 


R a 


R a 


f7"> 611 2fe JS? 






(St) 


(max) 


(«> 


(max) 






^IMA 1 


2 4 


o . 


2 1 


1. 7 


0. 


1 6 


1 . 


6 7 


8 8 


8 0 




2 4 


0 . 


2 5 


1.97 


0. 


2 1 


1 . 


7 2 


7 8 


3 9 


Jt4fc#JA 1 


2 4 


0 . 


3 4 


3.33 


0 . 


3 5 


3 . 


2 8 


5 8 


2 8 




12 0 


5 . 


9 2 


3 6.42 


4. 


9 1 


3 3. 


7 7 


8 7 


5 8 


itm&iA 3 


2 4 


0 . 


2 3 


2 . 17 


0. 


2 6 


2 . 


2 8 


5 7 


3 0 


J£&0»JA4 


2 3 


0 . 


5 1 


4.17 


0 


. 4 


2 . 


7 8 


1 3 


1 


i£ii&#JA5 


2 3 


0 . 


4 6 


2.7 8 


0 . 


5 8 


3 . 


1 4 


0 


0 


Jt««A6 


2 4 


0 . 


3 2 


3.16 


0 . 


3 4 


3. 


6 


4 2 


1 8 


\tm&\A 7 


12 0 


6 . 


9 3 


4 6. 61 


6. 


6 9 


5 5 . 


8 1 


7 2 


6 0 


it%t&\A8 


2 4 


0 


2 


1.58 


0 


. 2 


1 . 


6 3 


5 3 


3 3 


J£<&01JA9 


2 3 


0 


5 


3.71 


0. 


4 4 


3 . 


1 9 


8 


1 


Itfe^lJAlO 


2 3 


0 . 


5 4 


4.4 9 


0 . 


5 7 


3 . 


7 6 


0 


0 



5 Jti&MA6~A 1 0 O^TlCifc^THS^ £ & 

Sc&, ^JSMA 1 ^cfc^JSMA 2Tft ¥I|$Ra (W 

ik&MA 2 ^.ktXtb^filA 7 Tte, £§#^te&£;ggm < fco 
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0, bUy hm®W<Dl&Mi(D%-m&&ZSn£kX.mi!)mi}n~tZ>Z.t 

*&&<Dmm&2LU9 buy b(D—m\*s &m$m<D&mzmmy * 
5 )v&&&Mvrcmm®i3LU!7 buy b-v&v), ±mmmy ^ jia^^^j 

) <D*mmmn&i i o° «kD$?£b<»6 o° j^tt&d, ± 
tzmmy << (His) t±wB^ji^# < h^^«f$nTv^ 

i*i±u 3lv? buy h(D&m&&fe#)\zmmT»%z> 0 ±$d,?m 
mmftte. 5o° ^±^sik z.<Dm.mfin?&nu, h7^M 
l , h ^ y y $ n^m^M^ ^ tz < ^ e> t & & „ 

15 MIi7-r;VAfcPTFE^^;i/ASffiv^^ tizxv. x.uy 

buy b<Dmm.-v(Dmmumm£%fa±-T:%& 0 £stc, mmy^ov^ 
20 Eh^mmm-mzmm^o 

25 M&mvk-rzo 

&fc. *$&w<Dmmi3ix.uy b vy b<Dm<D—m\z. &m%m<Dmm 
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M^PT F Efr Sfc & , ±BB&JRSP*ffl»©JtBB*fI& 7 ;PA©)t®© 
fa±T?£S. ti7>fMilTPTFE7^JVA§ffl^§L: 

-hlB^^^Ma^bT^, teJfcfltaL nntll, 77X711, x 
15 ^lTf§M»UDff^L^o 

-LBBSfit 7>r mmmrn 1 Tfflt^c»PT f e £js^t^j& 

20 ±iB&M8&#£_tBB1SNjt:7^;PAt© 1 8 0 ° ;V9**tt, 0. 5 
N/cm^_hT&3 CI t^»^L< > 1. ON/cmBlit^SIi^ 
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j^6*t?»*. ±rE»m7-f;vA 1. oxio 1 

^V^86^?mb^>f< &5fr£T&5o St CD T IS filter ^ 

±IBP TF )1&<DB-Z\tmzm.fe2tlfc^&, 51^5-4 0 0 

15 TfftnT^5A^T»5. 

*^K©»^ttXl^^ h^y h©«^jsfeo— Mtt, PTFE 

10IfiS^3 0 0tgifc)5;§MEMS (Micro Electro 
25 Mechanical Sy s t ems) Si^ffl^TfeT^^n^ 
>f^ilTt5 0 SSfc, fl!7^MiLTPTFE7^^$ffi 
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15 &js§i$#£#y&u %nmm&mt£te^n-)im\zmmy j ivA&mmv 
•o-o. ±mj£Mu-)v<Dm\z±m&mm*&&z$±mmmy ^ )v^*n 
au ±m&mffiwtz±mmmy j jv&tommmm* 1 ~ ^« 

■zizwmzn, wz^\n±mm$$\z&v)ftmmmznt£&, x->?>^ 

"^^^ ^^ya^>, -f^*>, ^yF*>, *S?&^ 
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(mmwB i) 

{kj&mmiz&Qfrffivfrfit^mmmmtsnTK&m-z 2 5 # m© p t 

5 FE7^fj^ (Hliltl "9 2 1UL") £*P#bfc 0 ^©PTF 

"ca-dt" ) \z£vmfevfctz.?>, %mmmm&-znx^ 

3° , B^#Ma^$tlTVi75:Vi@T« 1 1 8° T&^fco 

mz. z\<dftfe7 4 )\,&<D$!,mmmwzntcmt, m-zo. 2m 

xms.mv. I50cm, $|2 0 cm<D±%% IZtyMLxmffiMB 1 (D 
. 5MPaTfTofc, 

H$25Mm©PTFE7^M (fH'fbl&Xil&a? "MS F - 1 0 

20 o" ) <Dfrm\z, fcj&mwm (mnitm "erh^x^A" > 

mz^z>z.t},z&v). {bm&mtz & v frmtf^mmmmztix^z p t 

25 tt44°, iifW$tlTl^^Il!ttl 12° t^ofc. 
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(HMflB 3) 

H$25Mm<Z)PTFE7^M (4>IMlittl "MSF-1 0 
0" ) ©M'S&TT, & ^7X7MIgf (B^m^M "PCB" 

mom^m. : 4 o kH Z > mmmti 5 kw, fernxx : ^.m^^zsm 

mvM&fiTs. #Xffi7j : 3 3 P a, till : 2 5 "C, M^ffi : 5 

D Jt® ^fg*fMS £ tlX V> 5PTFE7^J^ £lpffi L 7c, ^©PT 
10 FE^^;i/A^^®©7j<MMM^^IIII^IB 1 LmmizVTmfeVTct 
£3, ^itM/5^nT^5ItfJl 0 6°, ^^^MS^^tlTVi 

fc^mxfe ii8° T^ofeo 

15 (HM#IB4) 

£ 2 5 MmOPTFE7>fK "MS F - 1 0 

o" ) (Dfrm&uuj-ttcmmmmm (t-h^^i "^n^oi- > ^ 

OkV, ma-M^F^mgf : 2mm, : 4. 5m/^T^ofe 

TFE7^;i/A^2p«b7to ^OPTFE7^;i/A0^IO7Ki^ 

^100°, %mm® : W&2tlT^ts:^m~Vtel 2 4° T&ofco 

25 ^bT^IS^jB 4©Xl/7 h W.y h ffl«JB«£f£i<l L fc„ 

5) 
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l^25wm©PTFE7^|/A (Bmmiftgg " 9 2 0 UL") 5: 

mKitz£smte % mmmB 4 tmm\zvxmmmB 5©xt^ buy 
hmmmm&ftmistco c©ptf &y * fr&o&mo&tii&mA&n 

5 10 2°, SS5*ffla*«$nTV^ViffiTtt 121° T^ofeo 
(Jt&MB 1) 

I$25/ira£0PTFE7^M C^iWfeJfclfiaa "MSF-10 
0") ©M®£^/£MSb7c;i£^m3:> *IWB2iR«fcl / ttt« 
WBlOlHM/y hfflll«^ilfc c :©PTFE7^^0 
10 *W©*»fj»iliAS^jai«B 1 tra«tebT*JfeUfct215, Xr>k 

(JtJ^MB 2) 

H$25Mm0PTFE7^^ (^Hft^XISIthfi "MSF-10 
0") ©IiilSTX^fft^Mil&ttMIt ilfjB 3 

15 t^fsifc bxjtftMB 2 ©xix^ h uy b mmmm^^mvr^o z<dp 

10 7° TSofeo 
OttfcflfB 3) 

20 ff$25/im©PTFE7^M (*»fcJ&I2im»l "MSF-10 
0") ©ll^nntMIibfcCtMH *««B4i^fcL 

^bfetd^., ^^>^7.^^#J©^^®T« 1 0 9°, ifi:£(0#&3* 
25 10 2° T^ofCo 

(IfctfcMB 4) 
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Jf$25/im©PTFE7^M (+»Yb«X*«:« "MS F - 1 0 
0") fcftrttta*— Bfrfcfc#ofcCl£K*tt, ft;IMB2&n*K: 
bTJ*««B4©xi^ hl/y hJfl«Ji«fcfts»Lfc. ^1©PTFE7 
^A©^®©7j<^M^£lMMB 1 £|pf$H;iLT»Lfc<h £ 3, 
5 7f>VX««flI©»iST?ttl 18°, W0#gflT^l 2 5° 

(Jt^jB 5) 

iP-f *>X*&« "NF- 0 0 2 5") ftjiV^C^H:, ftttttB 

io i tmmizvTtt&MB son//; hw^ bmmmm^mvr^ ^© 

F E P 7^ ;^OS®©*»a«[^$^«{f!|B 1 tl^^fcbTaSSbfc 

118° T*ofc. 

^tlBO^B 1~B 5*i«iB 1~B 5CII/7 h 

15 uy bmmmm^m^T, ^>v*mutmmy ^ )v&t<Di 8 o° 

18 0° K-^HAI4, t!-;H*fttt** (A»*fH*r« "AGS- 
20 H" ) &m^TMfeVtc. 

&rcs xi/7 huy bmmmm<D&mm&n&mt. &<d&5\zvt 

h^Mll, ^©m^(D^®«^^^M«-fitf- (Tr ektl "m 
odel 3 4 4" ) \ZXmmiyfco m^X, 2 7 0tCT10^ 

25 #bfc«, *©*Hf«tt*w«tebT«*bfc. fit, ii^nw 

hffl«»«£#«&3Lfcia&0£®*#££jp (10 0%) tLT, 
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2 7 OtTl O^MftJ§Ufcao*®tffiS*C!)ifi»tt (5*0 tVXM 

y F«J£ : - 2 0 0 V, «^-^^p H imifl : 2mm, mmmm : 10# 

5 yi/XiDX^^«, UliB 1 -B 5 & ( fc££J£i&MB 1 ~B 5TI5 
Ocm, i2 0 cm©^t$ WbfcXl/i? M/y hlllt^, 2 
0 t on©^l/X^^TSS4. 5mmOR«lc:^tf , 

t^^fi "UT- 6 0 4 R" ) §ffl^T7th>(ft5Mfif» 

Sfc, *3l:(t ##*Tt^Jg^B 1 ~B 5 33,fctfffctfcMB 1 ~B 
te> /M^W^Hf^O^Ma^fh "S E- 3 5 0 0 " £ffl^T$!l5£Lfc 0 
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<«2) 



mmmB 1 


5 3 0 


tmrnm 

1 1 0 


1 8 0 0 tr — ;i/ 

3£S (N/cm) 
0 1 


(%) 




mmmB 2 
mmm b 3 
mmmB 4 
mmm b 5 

JfcttWB 1 
it®E«9J B 2 
B 3 

tt««B4 
Jfctfcfll B 5 


4 4° 
10 6° 
10 0° 
10 2° 

4 9 ° 
10 8° 
10 9° 
118° 
111° 


1 1 2 0 
1 1 8 0 
12 4° 
1 2 1 0 

6 0 0 
1 0 7 0 
1 0 2 0 
1 2 5 0 
1 1 8 0 


3 . 1 
3 . 5 

0 . 8 
0. 7 
0. 7 
3. 1 

1 . 2 
0. 5 
0. 3 
3 . 5 


4 0 J 
3 4 

2 4 

3 6 

3 0 
6 

1 3 

4 3 
6 1 

0 1 


A 
& 

MA 



(a 3) 





Ra (jttm) 


Ra (am) 


mmmB 1 


0 . 7 6 


0 . 4 1 


&ffi0!l B 2 


0 . 7 7 


0 . 3 4 


mmmB 3 


0. 5 9 


0 . 3 1 


4 


0 . 7 1 


0 . 3 6 


HSS0!| B 5 


0. 3 5 


0 . 4 2 


JttMB 1 


0 . 2 8 


0 . 2 4 


Jttss^jB 2 


0. 2 8 


0 . 4 4 


J*t£0)JB 3 


0 . 2 6 


0.3 1 


Jfc«09 B 4 


0 . 3 1 


0 . 5 0 


J±$£0iJB5 


0 . 2 3 


0.61 



35 2j&>S|l§5j&>&«k'5te:, ^IIB1-B5lt SEMVttgt&flSftSf 

MB 2tt, fi£*©FEPftM^&tt«E«B 5 £ hf-;VgtS^^ 
ill© P T F E V^cM^B 4 «y l/7iPI6tt^ 
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mmum&ft<otc 0 mmumt, xi/# bv? bmmmu^mm.6 or 

^^^ffilll, ^©ifit&©S®*&£^®tttirfr (t r e k£k$S! " 
5 mode 1 3 4 4" ) fcTWfcbfc. ^^T, ^UZbUybmmm 

35if«tt&R#tebTaifebfc. fit, xi^^ hi/y bmmmu&ft 
mmmi,rcmm<Dmmmm^mm (ioo%) in, -^tra^M 

ia 4 a> e>ej 3 fc, ^*®(D^^>fb^Ma vrcmmm b 2 « 1 

tfcMB 1-B 3tt^B(!)|iai:ffoT*Btffi3l#*«tfiTlfc. #fc 
15 &^#2pat<£Tb&„ cnit PTFE7^M(Z)M®^MMIlfc 

7K # © # * «t d « ffif a* 4» ttfc b t> © t m x 5 n -5 o 

jgflt±©fr]Ji©pffS4fr 

25 
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nr & <d $g m 
mm7y%mm&, ^ # u ^ h ^ ^ ^Dx^w^-e&scfc*** 
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